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(9) and (24) indicated below. 

The US has been elected by the expiration of 19 months from the priority date (Article 31). 
A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. □ is attached hereto (required only if not communicated by the International Bureau). 
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24. The following fees are submitted:. 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 



□ 



□ 



□ 



International preliminary examination fee (37 CFR 1 .482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 

International preliminary examination fee (37 CFR L482) not paid to USPTO 
but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 



Internationa] preliminary examination fee (37 CFR 1 .482) paid to USPTO 
but all claims did not satisfy provisions of PCT Article 33(l)-(4) 



International preliminary examination fee (37 CFR 1.482) paid to USPTO 
and all claims satisfied provisions of PCT Article 33(1 )-(4) 



$1040.00 
$890.00 
$740.00 
$710.00 
$100.00 



ENTER APPROPMATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



$890.00 



Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 

months from the earliest claimed priority date (37 CFR 1.492 (e)). 



n 30 



$0.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



34 



• 20 = 



14 



$18.00 



$252,00 



Independent claims 



- 3 = 



$84.00 



$84.00 



Multiple Dependent Claims (check if applicable). 



$280.00 



TOTAL OF ABOVE CALCULATIONS = 



$1,506.00 



□ Applicant claims small entity status. See 37 CFR 1 .27). The fees indicated above are 
reduced by 1/2. 



$0.00 



SUBTOTAL = 



$1,506.00 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest claimed priority date (37 CFR 1.492 (f)). 



□ 20 



□ 30 



$0.00 



TOTAL NATIONAL FEE = 



$1,506.00 



Fee for recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.3 1) (check if applicable). 



□ 



$0.00 



TOTAL FEES ENCLOSED = 



$1,506.00 



Amount to be: 
refunded 



charged 



a. 
b. 

c. 

d. 



□ 
□ 



A check in the amount of $1,506.00 



to cover the above fees is enclosed, 
in the amount of 



to cover the above fees. 



Please charge my Deposit Account No. 

A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 

to Deposit Account No. 15-0030 A dupHcate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



Surinder Sachar 
Registration No. 34,423 
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JN THR TJNTTRn STATES PATENT & TRADEMARK OFFICE 



IN RE APPLICATION OF 

KOJI ANNO 

SERIAL NO: NEW U.S. PCT APPLN 
(Based on PCT/JPOO/04442) 

FILED: HEREWITH 

FOR: AIR CLEANER 



: ATTN: APPLICATION DIVISION 



PRELIMINARY AMENDMENT 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 



IN THE CLAIMS 
Please amend the claims as follows: 

1. (Amended) An air cleaning device comprising a bulb-shaped casing provided at 
one end with an attached portion to be attached to an attaching portion and at the other end 
with an outlet, and a negative ion generator accommodated in the casing, wherein the 
attached portion is connected to a commercial power source and negative ions are generated 
by discharge of the negative ion generator and released firom the outlet. 

2. (Amended) An air cleaning device comprising a bulb-shaped casing provided at 
one end with a fed portion to be attached to a feed portion and at the other end with an outlet, 
an AC/DC converter acconmiodated in the casing for converting an alternating current from 



the fed portion into a direct current, a boosting transformer accommodated in the casing for 
boosting voltage from the AC/DC converter, and a negative ion generator accommodated in 
the casing to face the outlet and connected to the boosting transformer, wherein the fed 
portion is connected to a commercial power source, high voltage is applied from the boosting 
transformer to the negative ion generator to induce electrical discharge and generate negative 
ions, and the negative ions are released from the outlet. 

3. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
bulb-shaped casing comprises a casing body having one end provided with the fed portion 
and the other end made open and a lid having one end provided with the outlet and the other 
end fixed or detachably attached to the open end of the casing body, 

4. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
negative ion generator is constituted of a needle-like electrode having a distal end directed to 
a side of the outlet, 

5. (Amended) The air cleaning device according to claim 2, wherein the DC/ AC 
converter and the boosting transformer are made integral. 

6. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
bulb-shaped casing is provided at the other end with an illuminator. 

7. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
fed portion comprises a base to be attached to and detached from a socket. 

8. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
fed portion comprises a base having a pair of pins projecting from a peripheral surface in 
opposite directions. 



9. (Amended) The air cleaning device according to claim 1 or claim 2, wherein the 
fed portion comprises a plug having a pair of blades or pins to be attached to and detached 
jfrom an electrical receptacle. 

10. (Amended) An air cleaning device comprising a bulb-shaped casing provided at 
one end with an attached portion to be attached to an attaching portion and at the other end 
with an outlet, accommodating an ozone generator, and formed with a portion for supplying 
air into the ozone generator, wherein the attached portion is connected to a commercial 
power source, the ozone generator induces electrical discharge to generate negative ions and 
ozone, and a stream of air containing the negative ions and ozone is released from the ozone 
generator to the outlet. 

11. (Amended) An air cleaning device comprising a bulb-shaped casing provided at 
one end with a fed portion to be attached to a feed portion and at the other end with an outlet, 
an AC/DC converter accommodated in the casing for converting an alternating current from 
the fed portion into a direct current, a boosting transformer accommodated in the casing for 
boosting voltage from the fed portion, an ozone generator accommodated in the using to face 
the outlet and connected to the boosting transformer, and an air supply portion formed in the 
casing for supplying air into the ozone generator, wherein the fed portion is connected to a 
commercial power source and high voltage is appUed from the boosting transformer to the 
ozone generator to induce electrical discharge, generate negative ions and ozone and produce 
a stream of air containing the negative ions and ozone that flows from the ozone generator 
toward the outlet. 

12. (Amended) The air cleaning device according to claim 10 or claim 1 1, wherein 
the bulb-shaped casing comprises a casing body having one end provided with the fed 



portion and the other end made open and a lid having one end provided with the outlet and 
the other end detachably attached to the other end of the casing body. 

13. (Amended) The air cleaning device according to claim 10 or claim 11, wherein 
the ozone generator comprises a needle-like first electrode having a distal end directed to the 
outlet and a cylindrical second electrode concentric with the first electrode and disposed 
concentrically with the outlet, and application of high voltage between the first electrode and 
the second electrode induces electrical discharge therebetween to generate negative ions and 
ozone and produce a stream of air containing the negative ions and ozone that flows from the 
first electrode toward the second electrode and outlet. 

14. (Amended) The air cleaning device according to claim 10 or claim 1 1, wherein 
the ozone generator comprises a needle-like first electrode having a distal end directed to the 
outlet and a platelike second electrode having a circular opening concentric with the first 
electrode and disposed concentrically with the outlet, and application of high voltage 
between the first electrode and the second electrode induces electrical discharge 
therebetween to generate negative ions and ozone and produce a stream of air containing the 
negative ions and ozone that flows fi-om the first electrode toward the second electrode and 
outlet. 

15. (Amended) The air cleaning device according to claim 13, wherein the first 
electrode is accommodated in the casing body and the second electrode in the lid. 

16. (Amended) The air cleaning device according to claim 14, wherein the first 
electrode is accommodated in the casing body and the second electrode in the lid. 

17. (Amended) The air cleaning device according to claim 11, wherein the DC/AC 
converter and the boosting transformer are made integral. 



18. (Amended) The air cleaning device according to claim 10 or claim 11, wherein 
the casing is provided at the other end with an illuminator. 

19. (Amended) The air cleaning device according to claim 10 or claim 1 1, wherein 
the fed portion comprises a base to be attached to and detached from a socket. 

20. (Amended) The air cleaning device according to claim 10 or claim 1 1, wherein 
the fed portion comprises a base having a pair of pins projecting from a peripheral surface in 
opposite directions. 

21. (Amended) The air cleaning device according to claim 10 or claim 11, wherein 
the fed portion comprises a plug having a pair of blades or pins to be attached to and 
detached from an electrical receptacle. 

REMARKS 

Favorable consideration of the present application, as presently amended, is 
respectfully requested. 

The present preliminary amendment is submitted to amend the claims to delete all 
reference nxmierals and to no longer recite the informal language "characterized in that". 

The claim changes are not believed to narrow the scope of the claims in any manner. 



The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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Attorney of Record 
Registration No. 25,599 
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Registration No. 34,423 
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Marked -Up Copy 

Serial No: 



Amendment Filed on: 



INTHECJ.ATMS 

-1. (Amended) An air cleaning device comprising a bulb-shaped casing [(1)] 
provided at one end with an attached portion to be attached to an attaching portion and at the 
other end with an outlet [(3a)], and a negative ion generator [(21)] accommodated in the 
casing, [characterized in that] wherein the attached portion is connected to a commercial 
power source and [that] negative ions are generated by discharge of the negative ion 
generator and released from the outlet. 

2. (Amended) An air cleaning device comprising a bulb-shaped casing [(1)] 
provided at one end with a fed portion [(4)] to be attached to a feed portion and at the other 
end with an outlet [(3a)], an AC/DC converter [(1 1)] accommodated in the casing for 
converting an altemating current from the fed portion into a direct current, a boosting 
transformer [(12)] accommodated in the casing for boosting voltage from the AC/DC 
converter, and a negative ion generator [(21)] accommodated in the casing to face the outlet 
and connected to the boosting transformer, [characterized in that] wherein the fed portion is 
connected to a commercial power source, [that] high voltage is applied from the boosting 
transformer to the negative ion generator to induce electrical discharge and generate negative 
ions^ and [that] the negative ions are released from the outlet. 

3. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wherei n the bulb-shaped casing [(1)] comprises a casing body [(2)] 



having one end provided with the fed portion [(4)] and the other end made open and a lid 
[(3)] having one end provided with the outlet [(3a)] and the other end fixed or detachably 
attached to the open end of the casing body. 

4. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wherein the negative ion generator [(21)] is constituted of a needle- 
like electrode [(23)] having a distal end directed to a side of the outlet. 

5. (Amended) The air cleaning device according to claim 2, [characterized in that] 
wherein the DC/AC converter [(11)] and the boosting transformer [(12)] are made integral. 

6. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wherein the bulb-shaped casing [(1)] is provided at the other end with 
an illximinator [32)]. 

7. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wher ein the fed portion [(4)] comprises a base to be attached to and 
detached from a socket. 

8. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wherein the fed portion [(4)] comprises a base [(4A, 4B)] having a pair 
of pins projecting from a peripheral surface in opposite directions. 

9. (Amended) The air cleaning device according to claim 1 or claim 2, 
[characterized in that] wherein the fed portion [(4)] comprises a plug having a pair of blades 
[(4C)] or pins [(4D)] to be attached to and detached from an electrical receptacle. 

10. (Amended) An air cleaning device comprising a bulb-shaped casing [(1)] 
provided at one end with an attached portion to be attached to an attaching portion and at the 
other end with an outlet [(3a)], accommodating an ozone generator [(21 A)], and formed with 
a portion [(2a, 3c)] for supplying air into the ozone generator, [characterized in that] wherein 
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the attached portion is connected to a commercial power source, [that] the ozone generator 
induces electrical discharge to generate negative ions and ozone^ and [that] a stream of air 
containing the negative ions and ozone is released from the ozone generator to the outlet. 

1 1. (Amended) An air cleaning device comprising a bulb-shaped casing [(1)] 
provided at one end with a fed portion [(4)] to be attached to a feed portion and at the other 
end with an outlet [(3a)], an AC/DC converter [(1 1)] accommodated in the casing for 
converting an alternating current from the fed portion into a direct current, a boosting 
transformer [(12)] accommodated in the casing for boosting voltage from the fed portion, an 
ozone generator [(21 A)] accommodated in the using to face the outlet and connected to the 
boosting transformer, and an air supply portion [(2a, 3c)] formed in the casing for supplying 
air into the ozone generator, [characterized in that] wherein the fed portion is connected to a 
commercial power source and [that] high voltage is applied from the boosting transformer to 
the ozone generator to induce electrical discharge, generate negative ions and ozone and 
produce a stream of air containing the negative ions and ozone that flows from the ozone 
generator toward the outlet. 

12. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the bulb-shaped casing [(1)] comprises a casing body [(2)] 
having one end provided with the fed portion [(4)] and the other end made open and a lid 
[(3)] having one end provided with the outlet [(3 a)] and the other end detachably attached to 
the other end of the casing body. 

13. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the ozone generator [(21 A)] comprises a needle-like first 
electrode [(23)] having a distal end directed to the outlet [(3a)] and a cylindrical second 
electrode [(24)] concentric with the first electrode [(23)] and disposed concentrically with the 



outlet, and [that] application of high voltage between the first electrode and the second 
electrode induces electrical discharge therebetween to generate negative ions and ozone and 
produce a stream of air containing the negative ions and ozone that flows from the first 
electrode toward the second electrode and outlet. 

14. (Amended) The air cleaning device according to claim 10 or claim 11, 
[characterized in that] wherein the ozone generator [(21 A)] comprises a needle-like first 
electrode [(23)] having a distal end directed to the outlet [(3a)] and a platelike second 
electrode [(25)] having a circular opening concentric with the first electrode [(23)] and 
disposed concentrically with the outlet, and [that] application of high voltage between the 
first electrode and the second electrode induces electrical discharge therebetween to generate 
negative ions and ozone and produce a stream of air containing the negative ions and ozone 
that flows from the first electrode toward the second electrode and outlet. 

15. (Amended) The air cleaning device according to claim 13, [characterized in that] 
wherein the first electrode [(23)] is accommodated in the casing body [(1)] and [that] the 
second electrode [(24)] in the lid [(3)]. 

16. (Amended) The air cleaning device according to claim 14, [characterized in that] 
wherein the first electrode [(23)] is accommodated in the casing body [(1)] and [that] the 
second electrode [(25)] in the lid [(3)]. 

17. (Amended) The air cleaning device according to claim 1 1, [characterized in that] 
wherein the DC/AC converter [(11)] and the boosting transformer [(12)] are made integral. 

18. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the casing [(1)] is provided at the other end with an 
illuminator [(32)]. 
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19. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the fed portion [(4)] comprises a base to be attached to and 
detached from a socket. 

20. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the fed portion [(4)] comprises a base [(4A, 4B)] having a pair 
of pins projecting from a peripheral surface in opposite directions. 

21. (Amended) The air cleaning device according to claim 10 or claim 1 1, 
[characterized in that] wherein the fed portion [(4)] comprises a plug having a pair of blades 
[(4C)] or pins [(4D)] to be attached to and detached from an electrical receptacle.— 
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DOCKET NO.: 217584US2PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Koji ANNO 
SERIAL NO.: NEW U.S. PCX APPLICATION 
FILED: HEREWITH 

INTERNATIONAL APPLICATION NO.: PCT/JPOO/04442 
INTERNATIONAL HLING DATE: July 4, 2000 
FOR: AIR CLEANING DEVICE 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In the matter of the above-identified application for patent, notice is hereby given that 
the applicant claims as priority: 

COUNTRY APPLICATION NO DAY/MONTHA^AR 

Japan 11-190817 05 July 1999 

Japan 2000-030900 08 February 2000 



Certified copies of the corresponding Convention application(s) were submitted to the 
International Bureau in PCT Application No. PCT/JPOO/04442, Receipt of the certified 
copy(s) by the International Bureau in a timely manner imder PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 



REQUEST FOR PRIORITY UNDER 35 U.S.C. 119 
AND THE INTERNATIONAL CONVENTION 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 

MAIER & NEUSTADT, P.C. 




Marvin J. Spivak 
Attorney of Record 
Registration No. 24,913 
Surinder Sachar 
Registration No. 34,423 




111 



22850 



(703) 413-3000 
Fax No. (703)413 
(OSMMN 1/97) 



-2220 



W1 



|&l3R8@^dPC17PT0 0 4 JAN 2002 



Docket No. 2 17584US2PCT 

IN RE APPLICATION OF: Koji ANNO 

SERIAL NO: New U.S. PCT Application (Based on PCT/JP 00/04442) 

FILED: HEREWITH 

FOR: AIR CLEANING DEVICE 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D,a 20231 

SIR: 

Transmitted herewith is an amendment in the above-identified application. 
^ No additional fee is required 

□ Small entity status of this application under 37 C.F.R. §1.9 and §1.27 is claimed. 

S Additional documents filed herewith: PCT Transmittal Letter/Notice of Priority/PCT/IB/304/Declaration 

English Translation of Specification/Information Disclosure Statement 
FormPTO-1449/Intemational Search Report/Check for $1506.00 
Amended Sheets (Pages 1, la, 2, 2a, 4, 4a, 7, 7a, 9, 9a, 10, 28, 30 and 30a) 



The Fee has been calculated as shown below: 



CLAIMS 


CLAIMS 
REMAINING 




HIGHEST 
NUMBER 
PREVIOUSLY 
PAH) 


NO. 
EXTRA 
CLAIMS 


RATE 


CALCULATIONS 


TOTAL 


34 


MINUS 


34 


0 


X $18 - 


$0.00 


INDEPENDENT 


4 


MINUS 


4 


0 


X $84 = 


$0.00 




□ MULTIPLE DEPENDENT CLAIMS 


+ $280 = 


$0.00 


TOTAL OF ABOVE CALCULATIONS 


$0.00 


□ Reduction by 50% for fihng by Small Entity 


$0,00 


□ Recordation of Assignment 


+ $40 = 


$0.00 


TOTAL 


$0.00 



□ A check in the amount of $0.00 is attached. 

13 Please charge any additional Fees for the papers being filed herewith and for which no check is enclosed herewith, or 
credit any overpayment to deposit Account No. 15-0030. A duplicate copy of this sheet is enclosed. 

g| If these papers are not considered timely filed by the Patent and Trademark Office, then a petition is hereby made under 
37 C.F.R. §1.136, and any additional fees required \mder 37 C.F.R. §1.136 for any necessary extension oftimemaybe 
charged to Deposit Account No. 15-0030. A duplicate copy of this sheet is enclosed. 
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Docket No. 217584US2PCT 

IN RE APPLICATION OF: Koji ANNO 

SERIAL NO: New U.S. PCT Application (Based on PCT/JPOO/04442) 

FILED: HEREWITH 

FOR: AIR CLEANING DEVICE 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Transmitted herewith is an amendment in the above-identified application. 
H No additional fee is required 

□ Small entity status of this application under 37 C.F.R. §1.9 and §1 .27 is claimed. 

S Additional dociiments filed herewith: PCT Transmittal Letter/Notice of Priority/PCT/IB/304/Declaration 

English Translation of Specification/Information Disclosure Statement 
Form PTO-1449/Intemational Search Report/Check for $1506.00 
Amended Sheets (Pages 1, la, 2, 2a, 4, 4a, 7, 7a, 9, 9a, 10, 28, 30 and 30a) 



The Fee has been calculated as shown below: 



CLAIMS 


CLAIMS 
REMAINING 




HIGHEST 
NUMBER 
PREVIOUSLY 
PAID 


NO. 
EXTRA 
CLAIMS 


RATE 


CALCULATIONS 


TOTAL 


34 


MINUS 


34 


0 


X $18 = 


$0.00 


INDEPENDENT 


4 


MINUS 


4 


0 


X $84 = 


$0.00 




□ MULTIPLE DEPENDENT CLAIMS 


+ $280 = 


$0.00 


TOTAL OF ABOVE CALCULATIONS 


$0.00 
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DESCRIPTION 

AIR CLEANING DEVICE 
Field of Art: 

This invention relates to an air cleaning device that generates 
5 and diffuses negative ions known to have a "forest bathing effect" and 
ozone having bactericidal and deodorant actions and that is equipped 
with lighting- 
Background Art- 
Conventional air cleaning devices are used by inserting a plug 
10 attached to a power cord into an electrical receptacle and set in position 
3 within a house or automobile. 

Since the conventional air cleaning devices are of the mount- 
type as described above, it is impossible to release and diffuse negative 
ions alone or both negative ions and ozone from above a room or 
15 compartment and its mounting location is restricted to some extent. 

This invention has been accomplished to eliminate the above 
inconvenience. One object of the invention is to provide an air cleaning 
device that can be used in any mode by attaching an attached portion 
(a fed portion) to an attaching portion (a feed portion) without 
20 restricting its mounting location. 

Disclosure of the Invention: 

An air cleaning device according to this invention comprises 
a bulb-shaped casing provided at one end with an attached portion 
connected to a commercial power source and to be attached to an 
25 attaching portion and at the other end with an outlet, and a negative 
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ion generator accommodated within the 
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casing, whereby negative ions are generated by electric discharge of 
the negative ion generator and released from the outlet. 

Another aspect of this invention provides an air cleaning 
device comprising a bulb-shaped casing provided at one end with a fed 
portion connected to a commercial power source and to be attached to 
a feed portion and at the other end with an outlet, an AC/DC converter 
accommodated in the casing for converting an alternating current from 
the fed portion into a direct current, a boosting transformer 
accommodated in the casing for boosting the voltage from the AC/DC 
converter, and a negative ion generator accommodated in the casing so 
as to face the outlet and connected to the boosting transformer, 
whereby negative ions are generated by electric discharge resulting 
from application of high voltage from the boosting transformer to the 
negative ion generator and are released from the outlet. 

The negative ion generator in the above air cleaning device 
comprises a needle-like electrode having its distal end directed toward 
the outlet. 

Still another aspect of this invention provides an air cleaning 
device comprising a bulb-shaped casing that accommodates an ozone 
generator therein, has its one end provided with an attached portion 
connected to a commercial power source and to be attached to an 
attaching portion and its opposite end provided with an outlet, and is 
equipped with an air supply portion for supplying air to the ozone 
generator, whereby negative ions and ozone are generated by electric 
discharge of the ozone generator to produce a stream of air containing 
the negative ions and ozone and flowing from the ozone generator to the 
outlet. 

Yet another aspect of this invention provides an air cleaning 
device comprising a bulb-shaped casing provided at one end with a fed 
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portion connected to a commercial power source and to be attached to 
a feed portion and at the other end with an 
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outlet, an AC/DC converter accommodated in the casing for converting 
an alternating current from the fed portion into a direct 
current, a boosting transformer accommodated in the casing for 
boosting the voltage from the fed portion, an ozone generator 
5 accommodated in the casing so as to face the outlet and connected 
to the boosting transformer, and an air supply portion for supplying air 
to the ozone generator in the casing, whereby negative ions and ozone 
are generated by electric discharge resulting from apphcation of high 
voltage from the boosting transformer to the ozone generator to produce 
10 ^ stream of air containing the negative ions and ozone and flowing from 
the ozone generator to the outlet, 
^ ■ The bulb -shaped casing may comprise a casing body having 

fli one end provided with the fed portion and an opposite open end, and a 

g lid having one end provided with the outlet and the opposite end firmly 

15 or detachably attached to the open end of the casing body. 
H The ozone generator may comprise a first needle-fike 

2 electrode connected to the negative pole of the boosting transformer and 

j«J having a distal end directed to the outlet, and a second electrode in the 

form of a cylinder concentric with the first electrode or a plate with a 
20 circular opening concentric with the first electrode, the first electrode 
being accommodated in the casing body and the second electrode being 
positioned concentrically relative to the outlet and accommodated in 
the lid. 

In any of the air cleaning devices, the AC/DC converter and 
25 boosting transformer may be made integrals the opposite end of the 
casing may be provided with hghting; and the feed portion may 
comprise a base to be attached to or detached from a socket, a base 
equipped with a pair of pins projecting from the periphery at opposed 
locations, or a plug equipped with a pair of blades or pins to be inserted 



-4- 

into or pulled out jOrom an electrical receptacle. 

Since the casing of the air cleaning device is formed in the 
shape of an electric bulb and provided with the fed portion connected 
to a commercial power source or at one end with the attached portion 
5 and at the other end with the outlet, electric power from a socket for an 
illuminator, a socket built in the ceiling or roof, or an electrical 
receptacle for a reading lamp can be used be the power source for 
the air cleaning device. Therefore, the air cleaning device can be 
disposed on the floor, suspended from above, hung on the wall or set in 
10 position at an optional location so that negative ions alone or both 
negative ions and ozone can be released in an optional direction to 
obtain a forest bathing effect and clean, sterilize and deodorize the 
interior of a room or compartment. 

Brief Description of the Drawings: 
15 Figure 1 a front view showing a frrst embodiment of an air 

cleaning device according to this invention. 

Figure 2 is a plan view of the air cleaning device shown in 

Figure 1. 

Figure 3 is a longitudinal cross section of the air cleaning 
20 device shown in Figure 1. 

Figure 4 is a front view, partially sectioned, showing a second 
embodiment of the air cleaning device according to this invention. 

Figure 5 is a plan view of the air cleaning device shown in 

Figure 4, 

25 Figure 6 is a longitudinal cross section showing a third 

embodiment of the air cleaning device according to this invention. 

Figure 7 is a cross section taken along line VII-VII in Figure 

6. 
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Figure 8 is a longitudinal cross section showing a fourth 
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embodiment of the air cleaning device according to this invention. 

Figure 9 is a front view showing a fifth embodiment of the air 
cleaning device according to this invention. 

Figure 10 is a plan view of the air cleaning device shown in 

Figure 9. 

Figure 11 is a longitudinal cross section of the air cleaning 
device shown in Figure 9. 

Figure 12 is a front view showing a sixth embodiment of the 
air cleaning device according to this invention. 

Figure 13 is a plan view of the air cleaning device shown in 
Figure 12. 

Figure 14 is a longitudinal cross section of the air cleaning 
device shown in Figure 12. 

Figure 15 is a front view showing a seventh embodiment of 
the air cleaning device according to this invention. 

Figure 16 is a plan view of the air cleaning device shown in 
Figure 15, 

Figure 17 is a longitudinal cross section of the air cleaning 
device shown in Figure 15, 

Figure 18 is a front view showing an eighth embodiment of 
the air cleaning device according to this invention. 

Figure 19 is a plan view of the air cleaning device shown in 
Figure 18, ' 

Figure 20 is a longitudinal cross section of the air cleaning 
device shown in Figure 18. 

FiguriB 21(a) is a partial side view of an air cleaning device 
showing another example of a fed portion. 

Figure 21(b) is a bottom view of the air cleaning device shown 
in Figure 21(a), 
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Figure 22(a) is a partial side view of an air cleaning device 
showing still another example of the fed portion. 

Figure 22(b) is a bottom view of the air cleaning device shown 
in Figure 22(a). 

5 Figure 23(a) is a partial side view of an air cleaning device 

showing yet another example of the fed portion. 

Figure 23(b) is a bottom view of the air cleaning device shown in 
Figure 23(a). 

Figure 24(a) is a partial side view of an air cleaning device 
I,,, 10 showing a further example of the fed portion. 

y Figure 24(b) is a bottom view of the air cleaning device shown in 

H Figure 24(a). 

Figure 25 is an explanatory view illustrating an air cleaning 
device according to this invention apphed to a reading lamp supported on 
15 a movable arm having one end fixed to a wall or desk. 

Figure 26 is an explanatory view illustrating an air cleaning 
2 device according to this invention applied to a mount-type reading lamp, 

y Figure 27 is an explanatory view illustrating an air cleaning 

s iff 

device according to this invention applied to an illuminator provided with 
20 a plurahty of sockets. 

Figure 28 is an explanatory view illustrating an air cleaning 
device according to this invention applied to a socket built in the ceiling. 

Figure 29(a) is an explanatory view illustrating an air cleaning 
device according to this invention accommodated in an attachment 
25 provided with a socket and a plug. 

Figure 29(b) is an explanatory view illustrating the attachment 
of Figure 29(a) inserted into an electrical receptacle. 

Figure 30 is ah explanatory view illustrating an air cleaning 
device according to this invention mounted in a socket attached to a wall. 
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Figure 31 is an explanatory view illustrating an air cleaning 
device according to this invention attached to a stand mounted on a 
table. 

Best Mode for Working the Invention^ 

The present invention will be described in detail below with 
reference to the accompanying drawings. 

Figure 1 is a front view illustrating a first embodiment of an air 
cleaning deyice A according to this invention, Figure 2 a plan view 
illustrating the air cleaning device of Figure 1, and Figure 3 a longitudinal 
cross section illustrating the air cleaning device of Figure 1, with its part 
sectioned. 

In these figures, denoted by reference numeral 1 is a bulb-shaped 
casing that comprises a casing body 2 of synthetic resin and a Hd 3 of 
synthetic resin having at its distal end a spherical surface of large 
curvature approximating to a flat plane. 

One end of the casing body 2 of the casing 1 is open and the other 
end thereof is provided with a base (a fed portion) 4 attached to a socket (a 
feed portion), not shown, to form connection with a commercial power 
source. 

The distal end surface of the hd 3 corresponding to the distal end 
of the casing 1 is provided with plural, e.g. four, cylindrical outlets 3a of the 
same diameter that are arranged along a circle concentric with the distal 
end surface. 

The lid 3 has a structure detachably attached by fitting or by 
other such means to the open end of the casing body 2 and is provided with 
cross pieces 3b for preventing the fingers etc. from being inserted into the 
outlets 3a to serve as safety means. 

The base 4, hke the base of an ordinary electric bulb connected to 
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the commercial power source, has at its 
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one end center one electrode 4a and at its periphery the other electrode 
4b. 

The inside of the casing body 2 is divided into a front side 
chamber 2f and a back side chamber 2r accommodating an AC/DC 
5 converter 11 and a boosting transformer 12 by a partition wall 13 that 
serves also as a mounting member. The partition wall 13 is provided with 
a round cylindrical support 13a positioned at the center of the four outlets 
3a of the lid 3 and projecting toward the front side chamber 2f. The 
partition wall 13 is desirably made of an insulating material. The AC/DC 

10 converter 11 accommodated in the back side chamber 2r converts an 
alternating current from the base 4 into a direct current that is output into 
the boosting transformer 12 which is accommodated in the back side 
chamber and in which the input direct current is boosted. 

Within the front side chamber 2f is accommodated a negative ion 

15 generator 21 that comprises an insulating support base 22 equipped with 
a cylindrical portion attached onto the cylindrical support 13a of the 
partition wall 13 and four needle-Hke conductive first electrodes 23 
arranged along a circle concentric with the support base 22, with their 
respective distal ends directed toward the centers of the four outlets 3a of 

20 the lid 3. The four first electrodes 23 are collectively connected to the 
negative pole side of the boosting transformer 12. 

The distal end surface of the lid 3 is provided at the center with 
a light emitting diode 29 that displays the operation or non-operation state 
of the negative ion generator 21. 

25 The casing body 2 and Md 3 are configured such that when they 

are made integral by relative movement and fitting, each first electrode 23 
is positioned at the center of the outlet 3a by positioning means, e.g. 
concave and convex means, provided respectively on the casing body 2 and 
lid 3. 
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The operation of the air cleaning device A constructed as 
described above will be described. 

By connecting the base 4 to a commercial power source, 
converting an AC power source into a DC power source with the AC/DC 
converter 11 and boosting the DC power source with the boosting 
transformer 12, silent corona discharge is induced between the distal end 
of each first electrode and the atmosphere forward of each first electrode 
to generate negative ions. The negative ions pass through a corresponding 
outlet 3a from each first electrode 23 side and are released by the Coulomb 
force of the charged atmosphere forward of each first electrode 23. 

Since negative ions are generated from the first electrode 23 
side inward of the outlets 3a, they are diffused into a room in which 
the air cleaning device A is disposed to clean the air in the room. 

The light emitting diode 29 turns on a hght during the operation 
of the negative ion generator 21 to indicate the generation of negative 
ions. 

However, when a switch or other such means is used to stop the 
operation of the negative ion generator 21, the hght emitting diode 29 puts 
out lights to indicate non-generation of negative ions. 

The principle of negative ions cleaning the air is that negative 
ions are attached to positive ions (dust on the order of microns, dead ticks, 
mold, bacteria, pollen, etc.) thought to be harmful to the human body to 
convert the positive ions into negative ions heavier than the air, that fall 
on the floor and are adsorbed onto the floor made positive. 

The positive ions converted into negative ions and falHng on the 
floor are removed by a vacuum cleaner. 

From the first electrode 23, not less than one-million negative 
ions per milliliter are released all the time. In order to obtain a larger 
effect, it is desirable to increase the number of the first electrode 23 to 
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release a greater number of negative ions. 
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While negative ions are thought to have a "forest bathing effect" , 
they act to relax mind and body, prevent oxidization of cells, activate 
metabolism, heighten the functions of the lugs and the respiratory organ 
system, and enhance internal secretion to improve the hematogenic 
5 action. 

These functions of negative ions are proved by the test date using 
an AMI (Apparatus for measuring the function of the Meridians and their 
corresponding Internal organs), according to which the blood flow of 
patients in the atmosphere of negative ions artijacially generated is 

10 activated and the flow of their internal animation is made good. 

According to the first embodiment, as described above, since the 
casing 1 is bulb-shaped and provided with the base 4 attachable directly to 
a commercial power source socket, when it is attached to an illuminator 
socket or other such socket, it is possible to diffuse negative ions from above 

15 in a room etc. to clean the air in the room etc. 

In addition, since the bulb-shaped casing 1 is of a suspendible 
type, it is possible to provide a novel air cleaning device with various 
applications, as compared with conventional mount-type air cleaning 
devices disposed on the floor, a desk or other such flat place. 

20 Furthermore, the provision of the cross pieces 3b in the outlets 3a 

can prevent the fingers fi-om being inserted into the outlets 3a and getting 
in touch with the first electrode 23. Thus, safety can be ensured. 

Iwtoreover, since the casing 1 is divided into the casing body 2 
and the lid 3 that are detachably attached, the interior of the lid 2 after 

25 being detached from the casing body 2 can be simply cleaned and washed 
with ease. 

The air cleaning device A in the first embodiment has no electrode 
facing the first electrode 23 to induce electric discharge between the first 
electrode 23 and the ambient air. This will not dirty the inside of the 
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casing 1 and less require cleaning and washing of the inside of the casing 
1, thus making the device maintenance easy. 

Since the inside of the casing 1 is less liable to dirty as described 
above, the Hd 3 and the casing body 2 can be fixed to or made integral with 
each other. 

The provision of the light-emitting diode 29 that can turn on a 
Mght and put out hghts enables the user to confirm whether or not the air 
cleaning device A releases negative ions. 

Figure 4 is a fi:ont view, partially sectioned, showing a second 
embodiment of the air cleaning device according to this invention, and 
Figure 5 is a plan view of the air cleaning device shown in Figure 4. In this 
embodiment, the same reference numerals as in Figures 1 to 3 are 
given to the identical or corresponding elements, the explanation of 
which will be omitted firom the following description. 

While the air cleaning device according to the first embodiment 
is provided with a plurahty of negative ion generators, the air cleaning 
device in this embodiment is equipped with a single negative ion generator. 
A semicircular lid 3 has a center recess 3e serving as the outlet. A support 
base 22 is provided at the center with a first electrode 23 that pierces 
through the bottom of the recess 3e to constitute a negative ion generator 
21 in conjunction with the support base 22. The wall of the lid 3 defining 
the recess 3e is provided with four ribs 3f disposed at 90-degree intervals 
so as to surround the first electrode 23, thereby serving as safety means. 
Furthermore, in this embodiment, an AC/DC converter is integral with a 
boosting transformer 12A in a built-in manner. 

In the same manner as in the first embodiment, application of 
negative high DC voltage firom the boosting transformer 12A to the first 
electrode 23 induces silent corona discharge to generate negative ions that 
are released from the center recess 3e of the Hd 3. 



In this embodiment, since there is a single negative ion generator 
and further since the AC/DC converter is built in the boosting transformer, 
the air cleaning device can be made compact. 

Figure 6 is a longitudinal cross section showing a third 
embodiment of the air cleaning device according to this invention, and 
Figure 7 is a cross section taken along Hne VII-VII in Figure 6. In this 
embodiment, the same reference numerals as in Figures 1 to 3 £ire given to 
the identical or corresponding elements, the explanation of which will be 
omitted from the following description. 

In Figures 6 and 7, a casing body 2 is provided in the peripheral 
wall on its open (distal end) side with slitted openings 2a 
circumferentiaUy disposed at predetermined intervals and communicating 
with its front side chamber 2f to serve as portions for supplying air into an 
ozone generator 21A which will be described later. 

Within the inside portion of a lid 3 on the open side of the casing 
body 2 are accommodated four cylindrical second conductive electrodes 24 
each concentric with an outlet 3a. One end of each second conductive 
electrode 24 is fitted in and supported by the outlet 3a, and each distal end 
of needle-hke first electrodes 23 supported on a support base 22 in the front 
side chamber 2f of the casing body 2 enters the opposite open end of each 
second electrode 24. The first electrodes 23, second electrodes 24 and 
support base 22 constitute the aforementioned ozone generator 21A. 

fhe inside portion of the Hd 3 on the open side of the casing body 
2 is provided with two conductive retainers 27 disposed at predetermined 
positions at an interval of 180 degrees, for example, so that the conductive 
retainers 27 come into pressure contact with and support opposed second 
electrodes 24 and, when the Hd 3 is attached to the casing body 2, function 
as contactors electrically connecting the opposed second electrodes 24 
respectively via conductors to the positive poles of an AC/DC converter 11 
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and a boosting transformer 12. In addition, adjacent second electrodes 
24 are electrically connected to each other via a conductive connector 26. 

Furthermore, a light emitting diode (not shown) is disposed at an 
appropriate position to display the operation state of the ozone generator 
21A. 

The operation of the air cleaning device A in this embodiment will 
be described. 

When a high DC voltage is applied between the first electrodes 23 
serving as the negative poles and the second electrodes 24 serving as the 
positive poles, silent corona discharge is induced between the distal end of 
each first electrode 23 and a portion of each second electrode 24 nearest to 
the distal end of each first electrode 23 to generate negative ions and ozone. 
The Coulomb force of the electrified second electrodes 24 causes a stream 
of air containing negative ions and ozone to pass from the side of each first 
electrode 23 through each outlet 3a via each second electrode 24. 

Air for successively inducing a stream of air passing firom the side 
of each first electrode 23 through each outlet 3a via each second electrode 
24 is supplied via the shtted openings 2a. 

A stream of air containing negative ions and ozone passes from 
the side of each second electrode 24 through each outlet 3a and is released 
and diffused into a room. Thus, the air in the room in which the air 
cleaning device A is provided can be cleaned as described above and, at the 
same time, sterilization and deodorization can be attained by a small 
amount of ozone (not more than 0.05 ppm). 

During the operation, dust is electrified and attached to the 
cylindrical second electrodes 24 to dirty the cyhndrical second electrodes. 
The dirty second electrodes 24 are cleaned and washed after detaching the 
lid 3 firom the casing body 2 or further detaching the second electrodes fi:om 
the hd 3 that has been detached firom the casing body 2. After this cleaning 
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and washing, the lid 3 is attached to the casing body 2 or the second 
electrodes 24 are attached to the lid 3 and then the lid 3 is attached to the 
casing body 2. 

The light emitting diode not shown turns on a light during the 
5 operation of the ozone generator 2 1 A to indicate the generation of negative 
ions and ozone. 

However, when a switch or other such means is used to stop the 
operation of the ozone generator 21 A, the Hght emitting diode puts out 
lights to indicate non-generation of negative ions and ozone. 
1,^ 10 In the air cleaning device of this embodiment in particular, since 

the first electrodes 23 and the same number of cylindrical second electrodes 
^ 24 are disposed face to face respectively and also since needle-like 

Hi electrodes are used as the first electrodes, negative ions and ozone can be 

p generated efficiently and, at the same time, the cyhndrical second 

1^ ■ 15 electrodes 24 enable a stable velocity of an air stream and can increase the 

las? 

amount of the air stream, 
j; Furthermore, since the Hd 3 is detachable from and attachable to 

y the casing body 2, the second electrodes 24 can be simply and easily 

cleaned and washed after detaching the lid 3 from the casing body 2 or 
20 after further detaching the second electrodes 24 from the lid 3. 

Figure 8 is a longitudinal cross section showing a fourth 
embodiment of the air cleaning device according to this invention. In this 
embodiment, the same reference numerals as in Figures 1 to 7 are given to 
the identical or corresponding elements, the explanation of which will be 
25 omitted fi-om the following description. 

In Figure 8, four platelike second electrodes 25 each having a 
circular opening are accommodated in a Hd 3 in such a manner as being 
fixed or detachably attached to the portion of the hd 3 on the open side of 
a casing body and being concentric with and facing each first electrode 23. 
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A positioning projection 22a provided on the center of the distal end of a 
support base 22 is adapted to engage with a center space 25a surrounded 
by the four second electrodes 25. 

Therefore, when the positioning projection 22a has been engaged 
5 with the center space, the four first electrodes 23 are positioned at locations 
corresponding to the centers of the circular openings of the second 
electrodes. 

The four first electrodes 23, four second electrodes 25 and support 
base 22 constitute an ozone generator 21A. 

10 At predetermined positions of the outer peripheral edge of the 

second electrodes 25 at an interval of 180 degrees, for example, are 
provided conductive connectors 27 A that function to position the second 
electrodes 25 inside the hd 3 and, when the Hd 3 is attached to the casing 
body 2, function to electrically connect the second electrodes to the positive 

15 poles of an AC/DC converter 11 and a boosting transformer 12 via 
conductors. 

A light emitting diode (29) not shown is provided on the casing 
body 2 or lid 3 at an appropriate position to indicate the operation state of 
the ozone generator 21A. 
20 The difference between the operation of the air cleaning device A 

in this embodiment and that of the third embodiment device will be 
described. 

Vtrhen a high DC voltage is applied between the first electrodes 23 
serving as the negative poles and the second electrodes 25 serving as the 
25 positive poles, silent corona discharge is induced between the distal end of 
each first electrode 23 and the circular opening edge of each second 
electrode 25 to generate negative ions and ozone. The Coulomb force of the 
electrified second electrodes 25 causes a stream of air containing negative 
ions and ozone to pass from the side of each first electrode 23 through each 
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outlet 3a via each second electrode 25 and to be diffused. 

During the operation, dust is electrified and attached to the 
second electrodes 25 to dirty the second electrodes 25. The dirty second 
electrodes 25 are cleaned and washed after detaching the Hd 3 from the 
5 casing body 2 or further detaching the second electrodes from the Hd 3 that 
has been detached from the casing body 2. After this cleaning and 
washing, the lid 3 is attached to the casing body 2 or the second electrodes 
24 are attached to the lid 3 and then the lid 3 is attached to the casing body 
2. 

10 In the fourth embodiment, therefore, the same effects as in the 

S third embodiment can be obtained. 

Figure 9 is a front view showing a fifth embodiment of the air 
Hi cleaning device according to this invention, Figure 10 is a plan view of the 

p air cleaning device shown in Figure 9, and Figure 11 is a longitudinal cross 

L 15 section of the air cleaning device shown in Figure 9. In this embodiment, 
1^^ the same reference numerals as in Figures 1 to 8 are given to the identical 

or corresponding elements, the explanation of which will be omitted from 
J:jJ the following description. 

As shown in these figures, a lid 3 of a bulb-shaped casing 1 is 
20 provided at the center an open cyhndrical portion 3d equipped therein with 
a socket 31 that is electrically connected to a base 4 and to and from which 
an electric bulb 32 is attachable and detachable. 

dutside of the cylindrical portion 3d a recess 3e serving as an 
outlet is formed. The distal end of a first electrode 23 supported on a 
25 support base 22 projects from the bottom of the recess. On the inner 
surface of the recess 3e four ribs 3f are formed so as to surround the first 
electrode 23, thereby protecting the first electrode. 

Inside of a casing body 2 partitioned by the support base 22, there 
is formed a mounting wall 14 on which a boosting transformer 12A having 
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an AC/DC converter integrally incorporated therein is supported. The 
boosting transformer 12A is electrically connected to the first electrode 
23. 

The operation of the air cleaning device A will be described. 
5 When high DC voltage is applied to the first electrode 23, negative ions are 
generated and released. The same effects as in the first and second 
embodiments can thus be obtained. 

Since the air cleaning device A is equipped with illuminating 
means, by attaching the device to a socket for an electric bulb, the effects 
10 of negative ions can be obtained without necessitating provision of an 
illuminator. 

Figure 12 is a front view showing a sixth embodiment of the air 
cleaning device according to this invention, Figure 13 is a plan view of 
the air cleaning device shown in Figure 12, and Figure 14 is a longitudinal 

15 cross section of the air cleaning device shown in Figure 12. In this 
embodiment, the same reference numerals as in Figures 1 to 11 are given 
to the identical or corresponding elements, the explanation of which wiU be 
omitted from the following description. 

As shown in these figures, a hd 3 is provided in its distal end 

20 surface with three outlets 3a and three openings 3c each formed between 
the adjacent outlets and on a circle passing through the centers of the 
outlets 3a, that have a function to supply air into an ozone generator 
21A. 

Asafety measure is taken, if necessary, by providing the openings 
25 3 with cross pieces similar to those 3b of the outlets 3a. 

The lid is further provided at the center of its distal end surface 
with a cylindrical portion 3d extending into the open end side of a casing 
body 2, the outer periphery of which positions a second electrode 25 and the 
inside of which is formed with a socket 31 to and from which an electric 
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bulb is attachable and detachable. 

The casing body 2 is formed therein on its open end side with a 
partitioning support base 22A on which first electrodes 23 having their 
respective distal ends directed to the centers of the outlets 3a are arranged 
along a circle concentric with the open end of the casing body. The center 
of the support base is formed with a positioning hole 22b in which the 
cylindrical portion 3d of the lid 3 is fitted. 

At the lower inside of the casing body 2 partitioned by the support 
base 22 A, there is formed a mounting wall 14 on which a boosting 
transformer 12A having an AC/DC converter integrally incorporated 
therein is supported. 

The platelike second electrode 25 having three circular holes is 
formed at its center with a positioning hole 25B in which the cyhndrical 
portion 3d of the lid 3 is fitted and further with three circular holes 25C 
that are disposed between the adjacent holes and along a circle connecting 
the centers of the holes and face the three openings 3c. The air entering 
the lid 3 from the openings 3c is supplied firom the holes 25C into the ozone 
generator 2 1 A constituted of the first electrodes 23, second electrode 25 and 
partitioning support base 22A. 

When the lid 3 has been attached to the casing body 2, the 
first electrodes 23, holes of the second electrode 25 and outlets 3a are 
disposed concentrically. The openings 3c and holes 25C are also disposed 
concentrically. 

The second electrode 25 is connected to the positive pole of 
the boosting transformer 12A though this connection is not shown. 

The difference between the operation of the air cleaning device A 
in this embodiment and that of the preceding embodiment devices wiU be 
described. When high DC voltage is applied between the first electrodes 23 
and the second electrode 25 to generate negative ions and ozone, a stream 
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of air containing the negative ions and ozone passes through the holes of 
the second electrode 25 and outlets 3a and is released. 

Air for successively generating an air stream that passes from the 
side of the first electrodes 23 through the holes of the second electrode 25 
5 and outlets 3a is supphed via the openings 3c and holes 25C. 

The inside of a room can be illuminated as occasion demands by 
the electric bulb 32. 

In the sixth embodiment, the same effects as in the third and 
fourth embodiments can be obtained. Since the air cleaning device in this 
U 10 embodiment is equipped with illuminating means, by attaching the device 
g to a socket for an electric bulb, the effects of negative ions can be obtained 

^ without necessitating provision of an illuminator. Air cleaning can thus be 

fi attained. 

□ Figure 15 is a front view showing a seventh embodiment of the air 

U 15 cleaning device according to this invention, Figure 16 is a plan view of 
^ the air cleaning device shown in Figure 15, and Figure 17 is a longitudinal 

£ cross section of the air cleaning device shown in Figure 15. In this 

Si embodiment, the same reference numerals as in Figures 1 to 14 are given 

Mitt' . 

to the identical or corresponding elements, the explanation of which wiU 

20 be omitted from the following description. 

In these figures, a hd 3 is made from transparent or 
translucent resin and provided in its distal end portion with three recesses 
3e that are'disposed on a circle and serve as outlets. When the hd has been 
attached to a casing body 2, three first electrodes 23 formed on a 

25 partitioning support base 22A have their respective distal ends projecting 
from the bottoms of the recesses 3e. Inside of each recess 3e, there are four 
ribs 3f disposed at intervals of 90 degrees to surround the first electrode 23 
and function as safety means. 

Above the partitioning support base 22Ais provided a reflector 33 



-20- 

that is attached to a socket 3 1 for effectively reflecting Hght from an electric 
bulb 32, 

While the operation of the air cleaning device A in this 
embodiment is substantially the same as that of the preceding 
embodiment, since the electric bulb 32 is covered by the hd 3, it is possible 
to eliminate direct contact with the electric bulb 32 and obtain soft indirect 
illuminating light through the lid 3. 

Figure 18 is a front view showing an eighth embodiment of the air 
cleaning device according to this invention, Figure 19 is a plan view of the 
air cleaning device shown in Figure 18, and Figure 20 is a longitudinal 
cross section of the air cleaning device shown in Figure 18. In this 
embodiment, the same reference numerals as in Figures 1 to 17 are given 
to the identical or corresponding elements, the explanation of which will be 
omitted from the following description. 

In these figures, a lid 3 has sUtted openings 3g formed 
circumferentiaUy in its peripheral surface at regular intervals for supplying 
air into an ozone generator 21 A. 

A conductive internally threaded cyHnder 7 is fitted in a 
cylindrical support portion 22a of a support base 22 disposed at the center 
of the open end of a casing body 2. The Ud 3 is detachably attached to the 
casing body 2 by a fitting screw 8 having an insulating head and a shaft 

piercing through the lid 3 and hehcaUy engaging with the internally 

if 

threaded cyUnder 7. 

A light guide plate 30 is provided between the casing body 2 and 
the M 3 for guiding Hght firom a light emitting diode 29 provided in the 
casing body 2 to the distal end side of the Hd for emission. 

A platelike second electrode 25 having circular holes is attached 
by the fitting screw to the Hd 3 so that it is disposed concentrically with a 
circle connecting outlets 3a and a circle connecting first electrodes 23, and 



is electrically connected to a boosting transformer 12A integrally 
incorporating a AC/DC converter therein via the internally threaded 
cylinder 7, fitting screw attached to the internally threaded cylinder 7, 
etc. 

While the operation of the air cleaning device A in this 
embodiment is substantially the same as that of the preceding 
embodiment, the device operation state in this embodiment can be 
confirmed from light guided by the Hght guide plate 30. 

The fed portion of the air cleaning device according to the present 
invention will be described. 

While the base 4 for an ordinary electric bulb is used as the fed 
portion in the embodiments described so far, it can be changed to a base 4A 
of a so-called D-type as shown in Figures 21(a) and 21(b) in which a pair of 
slender pins project firom the opposed positions of the periphery or a so- 
called S-type as shown in Figures 22(a) and 22(b) in which a pair of bold 
short pins project from the opposed positions of the periphery, depending 
on a corresponding electrical receptacle. 

Further, depending on a corresponding electrical receptacle, a 
plug having a pair of parallel blades 4C projecting from its one end as 
shown in Figures 23(a) and 23(b) or a plug having a pair of parallel pins 4D 
projecting from its one end as shown in Figures 24(a) and 24(b) can also be 
used as the fed portion. 

Elxamples of attachment of the air cleaning device according to 
the present invention will be described. 

Figure 25 shows an example in which the air cleaning device A 
of this invention equipped with an illuminator 32 is attached to the socket 
of a reading lamp 41A supported on one end of a movable arm having the 
opposite end fixed to a desk or wall. Figure 26 shows an example in which 
the air cleaning device A of this invention equipped with an illuminator 32 
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is attached to the socket of a mount-type reading lamp 41B, In these 
examples, the reading lamps can he used in the same manner as usual and, 
when a power switch is turned on, a flow of air containing negative ions or 
both negative ions and ozone is released from backward to forward of the 

5 lampshade, thereby relaxing mind and body and cleaning air. 

Figure 27 shows an example in which the air cleaning devices A 
of this invention are attached to vacant sockets of an illuminating 
implement 51 equipped with a plurality of sockets. When a remote 
controller 52 is used to turn the power switch on, a stream of air containing 

10 negative ions and ozone is released downward of the lampshade. 

In this example, the air cleaning devices A have a signal receiving 
portion that receives a control signal from the remote controller 52 and a 
control portion that, based on the received signal, turns an illuminator 32 
on and off, turns the air cleaning devices A on and off, controls the amount 

15 of negative ions and ozone generated, and enables intermittent or timer- 
based generation. 

Figure 28 shows an example in which the air cleaning device A 
of this invention is attached to a socket 62 built in the ceiUng 61. When a 
power switch is turned on, an illuminator 32 is lighted and, at the same 

20 time, a stream of air containing negative ions and ozone that is slightly 
heavier than air flov/s downward out of the ceiling 61 and is diffused. 

The air cleaning device A of this invention can be accommodated 
in an attacliment 71 provided with a socket 72 and a plug 73, as shown in 
Figure 29(a), and can be used by inserting the plug 72 into an electrical 

25 receptacle 75 formed in a wall 74 as shown in Figure 29(b). By 
turning a switch on, a stream of air containing negative ions and ozone is 
released upward. Using the attachment in this manner with the plug 
inserted into the electrical receptacle formed in the wall enables the air 
cleaning device to be operated with ease even in the absence of a socket 



conforming to its base. 

Figure 30 shows an example in which the air cleaning device A 
of this invention is mounted in a socket 81 attached to a wall 74. When a 
switch is turned on, a stream of air containing negative ions and ozone is 
released laterally. 

Figure 31 shows an example in which the air cleaning device A 
of this invention is attached to a stand 91 mounted on a table equipped 
with an electrical receptacle and a power cord (neither shown). By turning 
a switch 92 on, a stream of air containing negative ions and ozone is 
released upward. 

While the casing has been made from a synthetic resin material 
in any of the foregoing embodiments, it can be made from any other 
material, provided that if it is made from a material having conductivity, 
it is necessary to ensure insulation between itself and the conductive 
portions including the first electrode, second electrode, retainer, connectors, 
etc. 

Though the shape of the casing in its plan view has been 
described as being circular, it may be any other shape, e.g., an oval shape 
or polygonal shape including a triangle, a tetragon, a pentagon, a hexagon, 
etc. Furthermore, while the foregoing description has shown a small-sized 
electric bulb as the contour of the casing, the contour may be that of a 
large-sized electric bulb or ball. 

fhe lid has had the circular outlets. The outlets may be of any 
other shape. In addition, they are not necessarily be concentric accurately 
with the first electrode and the holes of the second electrode, but may be 
overlapped with the first electrode or with both the first electrode and the 
holes of the second electrode. Furthermore, it is selected whether the air 
cleaning device should have an illuminator, depending on its mounting 
locations. 
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When the air cleaning device is equipped with an illuminator, it 
is preferable that the illuminator is interlocked with the negative ion 
generator or ozone generator so that the illuminator can work during the 
operation of the negative ion generator or ozone generator and cannot do 
during the non-operation of the generator. As a result, the illuminator can 
also serve as display means showing the operation state of the 
generator. 

In all the embodiments, the air cleaning device has been provided 
at its one end with a fed portion. However, the fed portion can be replaced 
with an attached portion having a similar configuration and, in addition, 
if the negative ion generator or ozone generator, power source, boosting 
transformer, etc. are incorporated in the air cleaning device, negative ions 
or both negative ions and ozone can be generated even where electricity is 
not fed. 

The number of the first electrode used is four in the first, third 
and fourth embodiments, one in the second and fifth embodiments, and 
three in the sixth, seventh and eighth embodiments. Thus, at least one 
first electrode will suffice. 

While the outlet or recess has been configured to have the cross 
pieces capable of preventing finger touch with the first electrode, such 
safety means can instead comprise a plurality of projections extending from 
the peripheral waU that defines the outlet or recess, or a combination of a 
concentric rib and support ribs projecting radiaUy from the peripheral waU 
that defines the outlet or recess for supporting the concentric rib. 

The AC/DC converter and the boosting transformer has been 
configured separately or integrally. Either configuration will do. 

The portion for supplying air into the ozone generator has been 
formed on either the casing body or the M. However, it may be formed on 
each of the two. 



In the first embodiment, the casing body and the lid of the casing 
have been detachably attached to each other. However, since there is 
no electrode facing the first electrode, resulting in few possibility of dirtying 
the inside of the casing, as described earlier, the two may be made integral. 

The second electrode has been detachably attached to the hd 
using the retainer in the third embodiment and using the connector in the 
fourth embodiment. However, it may be detachably attached to the lid 
using a screw and connected to the positive pole of the AC/DC converter or 
boosting transformer accommodated in the casing body using a 
connector. 

Furthermore, while the second electrode has been described as 
being accommodated in the lid, it may be accommodated in the casing 
body. 

The electric bulb has been shown as the illuminator. However, 
the illuminator can include a halogen lamp, a fluorescent lamp, a surface 
light-emitting element and a high-brightness light-emitting diode. A 
halogen lamp has the effect of securing a light projecting distance. A 
fluorescent lamp has the effect of securing high brightness while not 
accumulating heat. A surface light-emitting element has the effect of only 
requiring a small amount of power consumption, accumulating little heat 
and attaining a compact size due to its flat surface and no irregularities. 
A high-brightness light-emitting diode has the effect of only requiring a 
small amount of power consumption, accumulating little heat, ensuring its 
long service life and attaining a compact size. 

In the mounting examples, the air cleaning devices equipped 
therein with the ozone generator have been cited. The mounting examples 
can be applied to the air cleaning devices equipped therein with the 
negative ion generator. 

When the air cleaning device is attached to an untouchable 



position, e.g., the ceiling, the control portion having various control 
functions, e.g., a microcomputer, is disposed in the casing and a remote 
controller is used to interlock the negative ion generator or ozone generator 
and the illuminator or cause them to be operated separately, control the 
amount of negative ions and ozone generated with an increase or decrease 
in the number of electrodes to which voltage is applied, and enable 
intermittent or timer-based generation. Otherwise, a controller attached 
to a wall is used to enable the same operation and control. 

Even when the air cleaning device is attached to a touchable 
location, the aforementioned remote controller or controller attached to the 
wall can be used to enable the same operation and control. 

Furthermore, while the foregoing description relates to generation 
of either negative ions alone or both negative ions and ozone, ozone alone 
may be generated. 

Industrial Applicability- 

As has been described in the foregoing, in the air cleaning device 
according to the present invention, since a casing is bulb-shaped and is 
equipped with an attached or fed portion that is to be attached to an 
attaching or feed portion, attachment of the attached or fed portion to a 
socket for illumination enables negative ions and ozone to be released from 
above in a room or other such space, thereby making it possible to clean the 
air in the room or other such space and effect bactericidal and deodorant 
actions. In the case of the suspendible type of bulb-shaped casing, it is 
possible to provide a novel air cleaning device with various applications, as 
compared with conventional mount-t5rpe air cleaning devices disposed on 
the floor, a desk or other such flat place. 

Furthermore, the negative ion generator can be constituted of 
j&rst electrodes. In this case, therefore, there is few possibility of dirtying 



-27- 

the inside of the casing, thus less requiring cleaning and washing 
operations of the inside of the casing and making the device maintenance 
easy. 

In addition, since the casing is divided into the casing body and 
5 the lid which are attachable to and detachable from each other, after 
detaching the Hd from the casing body it is possible to easily clean and 
wash the inside of the lid and the second electrode exposed to dust and 
dirtied. 

Moreover, since the second electrode is formed into a cylindrical 
10 one or a platelike one with circular holes and the first electrodes are formed 
into needle-like ones, it is possible to efficiently generate negative ions and 
ozone, stabilize the velocity of an air stream and increase the amount of the 
air stream. In the case of the air cleaning device with an embedded 
illuminator, it is possible to acquire the effects of negative ions and ozone 
15 even when the device is provided where illumination is required. 
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Claims: 

1. An air cleaning device comprising a bulb-shaped casing (l) 
provided at one end with an attached portion to be attached to an attaching 
portion and at the other end with an outlet (3a), and a negative ion 
generator (21) accommodated in the casing, characterized in that the 
attached portion is connected to a commercial power source and that 
negative ions are generated by discharge of the negative ion generator and 
released from the outlet, 

2. An air cleaning device comprising a bulb-shaped casing (l) 
provided at one end with a fed portion (4) to be attached to a feed portion 
and at the other end with an outlet (3a), an AC/DC converter (11) 
accommodated in the casing for converting an alternating current from the 
fed portion into a direct current, a boosting transformer (12) accommodated 
in the casing for boosting voltage from the AC/DC converter, and a negative 
ion generator (21) accommodated in the casing to face the outlet and 
connected to the boosting transformer, characterized in that the fed portion 
is connected to a commercial power source, that high voltage is applied 
from the boosting transformer to the negative ion generator to induce 
electrical discharge and generate negative ions and that the negative ions 
are released from the outlet. 

3. The air cleaning device according to claim 1 or claim 2, 
characterized in that the bulb-shaped casing (l) comprises a casing body (2) 
having one^end provided with the fed portion (4) and the other end made 
open and a lid (3) having one end provided with the outlet (3a) and the 
other end fixed or detachably attached to the open end of the casing 
body. 

4. The air cleaning device according to claim 1 or claim 2, 
characterized in that the negative ion generator (21) is constituted of a 
needle-like electrode (23) having a distal end directed to a side of the 
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outlet. 

5. The air cleaning device according to claim 2, characterized in 
that the DC/AC converter (ll) and the boosting transformer (12) are made 
integral. 

6. The air cleaning device according to claim 1 or claim 2, 
characterized in that the bulb-shaped casing (l) is provided at the other 
end with an illuminator (32). 

7. The air cleaning device according to claim 1 or claim 2, 
characterized in that the fed portion (4) comprises a base to be attached to 
and detached from a socket. 

8. The air cleaning device according to claim 1 or claim 2, 
characterized in that the fed portion (4) comprises a base (4A, 4B) having 
a pair of pins projecting from a peripheral surface in opposite directions. 

9. The air cleaning device according to claim 1 or claim 2, 
characterized in that the fed portion (4) comprises a plug having a pair of 
blades (4C) or pins (4D) to be attached to and detached from an electrical 
receptacle. 

10. An air cleaning device comprising a bulb-shaped casing (l) 
provided at one end with an attached portion to be attached to an attaching 
portion and at the other end with an outlet (3a), accommodating an ozone 
generator (21A), and formed with a portion (2a, 3c) for supplying air into 
the ozone generator, characterized in that the attached portion is connected 
to a commercial power source, that the ozone generator induces electrical 
discharge to generate negative ions and ozone and that a stream of air 
containing the negative ions and ozone is released from the ozone generator 
to the outlet. 

11. An air cleaning device comprising a bulb-shaped casing (l) 
provided at one end with a fed portion (4) to be attached to a feed portion 
and at the other end with an outlet (3a), an AC/DC converter (ll) 



accommodated in the casing for converting an alternating current from the 
fed portion into a direct current, a boosting transformer (12) accommodated 
in the casing for boosting voltage from the fed portion, an ozone generator 
(21A) accommodated in the casing to face the outlet and connected to the 
boosting transformer, and an air supply portion (2a, 3c) formed in the 
casing for supplying air into the ozone generator, characterized in that the 
fed portion is connected to a commercial power source and that high voltage 
is applied from the boosting transformer to the ozone generator to induce 
electrical discharge, generate negative ions and ozone and produce a 
stream of air containing the negative ions and ozone that flows from the 
ozone generator toward the outlet. 

12. The air cleaning device according to claim 10 or claim 11, 
characterized in that the bulb-shaped casing (l) comprises a casing body (2) 
having one end provided with the fed portion (4) and the other end made 
open and a lid (3) having one end provided with the outlet (3a) and the 
other end detachably attached to the other end of the casing body. 

13. The air cleaning device according to claim 10 or claim 11, 
characterized in that the ozone generator (21 A) comprises a needle-like 
first electrode (23) having a distal end directed to the outlet (3a) and a 
cyhndrical second electrode (24) concentric with the first electrode (23) and 
disposed concentrically with the outlet, and that appUcation of high voltage 
between the first electrode and the second electrode induces electrical 
discharge therebetween to generate negative ions and ozone and produce 
a stream of air containing the negative ions and ozone that flows from the 
first electrode toward the second electrode and outlet. 

14. The air cleaning device according to claim 10 or claim 11, 
characterized in that the ozone generator (21A) comprises a needle-like 
first electrode (23) having a distal end directed to the outlet (3a) and a 
platehke second electrode (25) having a circular opening concentric with 
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the first electrode (23) and disposed concentrically with the outlet, and that 
application of high voltage between the first electrode and the second 
electrode induces electrical discharge therebetween to generate negative 
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ions and ozone and produce a stream of air containing the negative ions 
and ozone that flows from the first electrode toward the second electrode 
and outlet, 

15. The air cleaning device according to claim 13, characterized 
in that the first electrode (23) is accommodated in the casing body (l) and 
that the second electrode (24) in the lid (3). 

16. The air cleaning device according to claim 14, characterized 
in that the first electrode (23) is accommodated in the casing body (l) and 
that the second electrode (25) in the lid (3). 

17. The air cleaning device according to claim 11, characterized 
in that the DC/AC converter (ll) and the boosting transformer (12) are 
made integral. 

18. The air cleaning device according to claim 10 or claim 11, 
characterized in that the casing (l) is provided at the other end with an 
illuminator (32). 

19. The air cleaning device according to claim 10 or claim 11, 
characterized in that the fed portion (4) comprises a base to be attached to 
and detached firom a socket. 

20. The air cleaning device according to claim 10 or claim 11, 
characterized in that the fed portion (4) comprises a base (4A, 4B) having 
a pair of pins projecting from a peripheral surface in opposite directions. 

21. The air cleaning device according to claim 10 or claim 11, 
characterized in that the fed portion (4) comprises a plug having a pair of 
blades (4C) or pins (4D) to be attached to and detached from an electrical 
receptacle. 
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